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After human skin is treated with 2 N sodium thiocyanate, epidermis is easily separated 
from dermis. The level of cleavage occurs at the lamina Iucida of the basement membrane 
zone. Bullous pemphigoid antigen remains attached to the epidermis. 
FIG. 1. Separation of epider mal sheet from the der mi!:' 
after treatment with 2 N aSCN. 
Several methods have been used to separate 
epidermis from dermis including trypsin digestion 
[1 ], heat [2), chemical t reatment [3 ], suction [4 ], 
and mechanical stretching [5 j. This study deals 
with the separation of epidermis from the dermis 
by treatment with 2 N sodium thiocyanate (Na-
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Abbreviations: 
IF: immunofluorescence 
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F IG. 2. PAS staining of the skin t reated with 2 N 
NaSCN ( x 185). 
F IG. 3. Epidermis separated from the dermis, 
t reated by indirect IF with a 1: I 0 dilution of a bullous 
pemphigoid serum (IF titer 1: 1280). Basement membrane 
zone stain ing (arrows) is evident ( x 1 10). 
SCN). The methods are slightly modified from 
those originally described by Felsher [3] and fur-
ther extended by immunofluorescence (IF) and 
electron microscopy (EM). 
MATERIAL Ar-.:D METHODS 
Fresh human skin was obtained from surgical speci-
mens. After the skin had been stretched and fixed on a 
E M : electron microscopy 
NaSCN: sodium thiocyanate 
PAS: periodic acid- Schiff 
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corkboard. the subcutaneous tissue was removed with a 
scalpel. Pieces of skin (8 x 10 em) were prepared and im-
mersed in cold 2 N NaSCN solution (pH 6.8 in distilled 
H .0) for 3 to 5 hr. The skin was again s tretched and fixed 
on a corkboard and the epidermis was removed in large 
sheets with a forceps. The epidermal and dermal tissues 
thus obtained were washed in distilled water and used 
for further studies. 
Sections of epidermis and dermis were sta ined by 
standard techniques using hematoxylin/eosin and peri-
odic acid- Schiff (PAS) staining. Cryostat sections of 
separated epidermis and dermis were treated with nor-
mal human and bullous pemphigoid sera. A fluorescein-
conjugated goat antihuman lgG (Meloy Laborat-ories. 
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Inc .. Springfield, Va.) (F/P 2.7) was used according with 
Beutner et al [6 J at a concentration of 0.25 units per ml 
in a standard indirect IF assay. 
Specimens for EM were placed in 2.5% glutaraldehyde 
and 2% paraformaldehyde in 0.03 M phosphate buffer [7]. 
Specimens were postfixed in 1% osmium tetroxide in 0.08 
M phosphate buffer and embedded according to Spurr [8] 
after dehydration. Thin sections were stained with lead 
citrate and uranyl acetate. 
RE \JLTS 
Incubation of large sheets of skin in 2 N NaSCN 
for 3 to 5 hr produced separation of the epidermis 
F IG. 4. Ultrastructural appearance of a NaSCN-induced cleft between basal cell cytoplasmic membranes. Note 
hemidesmosomes (h) and cutaneous basement membrane ( CBM) ( x 13,125). 
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in large sheets (Fig. 1). By light microscopy there is 
a clean separation of the epidermis from the der-
mis. The PAS-positive basement membrane re-
mains attached to the dermis (Fig. 2). Indirect IF 
using pemphigoid serum shows that the antigen 
reacting with pemphigoid antibodies remains at-
tached to the epidermal sheet, just beneath the 
basal cell layer (Fig. 3). The dermis, on the other 
hand. does not react with pemphigoid antibodies. 
EM of the skin treated with 2 N NaSCN shows 
that the cleavage of the dermal-epidermal junction 
occurs at the level of the lamina Iucida, in the 
space separating the basal cell cytoplasmic mem-
branes and the basement membrane (basal lam-
ina). The latter remains attached to the dermis 
(Fig. 4). 
DISCUS ION 
In the present study we have extended the early 
observations of Felsher [3] who demonstrated that 
treatment of the skin with 2 N NaSCN produces 
separation of the epidermis from the dermis. By 
light microscopy there is a clean separation of the 
epidermis from the dermis. The cleavage occurs 
at the level of the lamina Iucida as demonstrated 
by EM. By EM, the basement membrane remains 
fixed to the dermis and can be isolated by ultra-
sound treatment [9]. The separation of these 
structures may result from swelling of the dermal 
collagen [3 ]. 
It is worthy of note that the pemphigoid anti-
gen remains attached to the separated epidermis. 
This would be in accordance with the studies of 
Schaumburg-Lever et a l [10] and Holubar eta) Ill J 
who have demonstrated by immunoelectronmicros-
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copy that the antigen reacting with pemphigoid 
antibodies is located at the level of the lamina Iu-
cida of the dermoepidermal junction. 
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